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© Cartridge with sensor. 

© A disposable cartridge for use in a clinical sens- 
ing arrangement interfaces electrically with a host 
instrument capable of responding to electrical sig- 
nals generated by detector devices incorporated in 
the cartridge upon exposure to calibrant fluids and/or 
clinical fluids under examination. The cartridge in- 
cludes a passage linking a reservoir of calibrant fluid 
to the detector devices and further linking said de- 
vice to a closed container for fluid which has been 
conveyed past the devices. A fluid under test can be 
introduced into the cartridge through the passage 
wall at a location disposed between the reservoir and 
the detector devices. 
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IMPROVEMENTS IN OR RELATING TO SENSOR ARRANGEMENTS 



This invention relates to sensor arrangements, 
and it relates especially, though not exclusively, to 
such arrangements as may be used for the clinical 
testing of sample body fluids. 

Miniature sensors, such as those incorporating 
ion selective field-effect transistor (ISFET) technol- 
ogy are showing promise in the field of clinical 
analysis, the major difficulties associated with the 
use of miniature sensors for these purposes being 
associated with the presentation to the sensing 
devices of calibrant and body fluids. This invention 
aims to reduce such difficulties and, at the same 
time, to deal with the problems of hygenic handling 
and convenient and secure disposal of the body 
fluids in question. 

The invention is concerned In principle with an 
arrangement whereby certain components of a sen- 
sor arrangement that can be re-used time after 
time are incorporated into a host instrument and a 
disposable unit, conveniently referred to as a 
"cartridge" and which contains one or more sens- 
ing devices, means for presenting calibrant and 
body fluids to the device or devices and a waste 
receptacle, is designed to interface with the host 
instrument. The disposable cartridge is intended for 
once only usage. 

In particular, the invention provides a dispos- 
able cartridge for use in an arrangement of the kind 
just described, the cartridge comprising a reservoir 
of calibrant fluid, a sensor device, a passage link- 
ing said reservoir to said device, means for in- 
troducing a fluid for analysis into said passage, 
means for causing said fluid to flow sequentially (in 
either order) past said device and a closed con- 
tainer, linked to said passage, to collect said fluids 
after they have passed said device. 

In order that the invention may be clearly un- 
derstood and readily carried into effect, one em- 
bodiment thereof will now be described, by way of 
example only, with reference to the accompanying 
drawings of which :- 

Figure 1 shows a disposable cartridge In 
accordance with one example of the invention, to- 
gether with a host instrument, and 

Figure 2 shows, in schematic form, part of 
the disposable cartridge of Figure 1 . 

Referring now to the drawings, in both of which 
common features are identified by common refer- 
ence numbers, a disposable cartridge in accor- 
dance with one example of the invention shown at 
1 and is made of a "sandwiched" construction of 
plastics materials. 

An array of ISFET sensors is shown at 2, these 
sensors being disposed in, or at least having their 
sensitive areas communicating with, a passage 3, 



in this case a capillary duct. The passage 3 is 
connected at one of its ends to a reservoir 4 of a 
calibrant fluid and at its other end to a waste cavity 
5. For storage purposes, a plug 6 is disposed 

5 within the passage 3 adjacent its connection to the 
waste cavity 5. This enables the array 2 to be 
exposed to the calibrant fluid during storage if 
desired whilst preventing the fluid being acciden- 
tally pumped out of the reservoir 4 during the shelf 

to life of the cartridge. 

When it is desired to cause the calibrant fluid 
in reservoir 4 to flow past array 2, the reservoir 4 is 
compressed, either manually or mechanically, to 
cause plug S to either rupture or be physically 

rs displaced into the waste cavity 5. The fluid is 
drawn past the array by a combination of capillary 
action of passage 3, pressure exerted on the reser- 
voir 4 and suction created by the provision of 
absorbent material in waste cavity 5. Additional 

20 pumping or suction forces can be applied if de- 
sired. 

Intermediate the reservoir 4 and the array 2 of 
sensors, there is provided an access point 7 at 
which body fluid can be introduced to the passage 

25 3. Conveniently, at this access point, there is pro- 
vided a thinning of the plastics material used on 
the top cover of the sandwich construction or a foil 
is bonded over an aperture in that cover. In either 
event, a small reservoir 8, preferably conical in 

30 shape, is provided into which the body fluid in 
question can be introduced at the appropriate time. 
Once the body fluid is in place, and the calibrant 
fluid has flowed past the array 2, the thinned wall 
of the cover or the foil, immediately therebeneath is 

35 caused to rupture, for example by piercing it, so 
that the body fluid can enter the passage 3 and be 
drawn past the array 2 and into the waste cavity by 
the combined action of capillary flow along pas- 
sage 3 and suction generated by the absorbent 

40 material in waste cavity 5. 

The array 2 of sensors interconnects electri- 
cally with an array 9 of interface tracks which 
interconnect with a suitable complementary inter- 
face port in a host instrument 10 which is shown in 

45 outline only since it could, of course, take a variety 
of forms. Preferably, the instrument 1 0 incorporates 
a thermal plate which is adjacent to the cartridge 1 
when coupled to the aforementioned port, and 
which maintains the test sample at a substantially 

so constant temperature. Electrical signals derived 
from the sensor array 2 via the interface with the 
array 9 of tracks are processed by a microproces- 
sor in the instrument 10, and the instrument also 
houses an internal clock, which provides a time 
base for operation of the arrangement, a back-up 



battery power source, an operator keyboard, a dis- 
play and a printer. It can also be convenient for the 
instrument 10 to incorporate a reader capable of 
automatically reading and conveying to the micro- 
processor data recorded, for example as a bar 
code, on the cartridge. Such data can include car- 
tridge test type, batch numbers and shelf-life ex- 
piry date. 

Referring now to Figure 2, the reservoir 4 can 
conveniently be constructed in the form of a defor- 
mable sac constructed from two curved surfaces 
joined and hermetically sealed along common 
edges. The outer face of the sac is at atmospheric 
pressure. Withdrawal of the calibrant fluid from the 
sac is prevented by plug 6 {Figure 1). 

Release of the calibrant fluid Is initiated by 
finger pressure of an operator or mechanical 
means on the external face of the sac. The plug 6 
is breached or removed due to the increase of 
pressure differential across it, which may be en- - 
hanced by means of a fluid and/or gas pumping 
system using mechanical means, gravity or capil- 
lary effects or other means. 

The sac is a bi-stable structure, configured so 
that its external face collapses to a stable position 
against the opposite face of the sac as the calibrant 
fluid vacates the enclosed volume into the duct 3. 

Calibrant fluid flows due to the finger pressure 
on the sac (enhanced by any pre-existing pressure 
differential across the plug). When the outer face of 
the sac has fully deformed against the inner face, 
the enclosed volume approaches zero. Flow of 
calibrant fluid is arrested as the pressure differen- 
tial along the ducting is insufficient to cause a 
partial vacuum within the fluid-filled duct. 

Adjacent to the sac is the access point 7 to the 
duct 3 for an externaliy presented fluid. This ac- 
cess comprises an aperture to the duct sealed as 
described previously, and the seat is, of course, of 
sufficient strength to remain intact during the pro- 
cedure for release of calibrant fluid. The aperture Is 
located at the base of an inverted cone-shaped 
receptacle 8 into which a quantity of the test fluid 
is placed. 

Perforation of the seal, e.g. by a hypodermic 
syringe needle, opens the duct 3 to atmospheric 
pressure, which drives the test fluid into the duct, 
displacing calibrant fluid before it. The pressure 
differentia! driving the fiuid may be enhanced by 
the pumping system noted above. 

The dimensions of the collapsible sac and of 
the ducts may be such as to enable known quan- 
tities of fluid to be driven through the ducts at 
predetermined rates of flow (e.g. exploiting the 
phenomena associated with capiilaries). 

Valves may be incorporated within the ducts to 
prevent reverse flow and to permit fiuid separation, 
e.g. to prevent mixing of calibrant and hydration 



fluids. (Use of a hydration fluid, to maintain the 
sensors in readiness for a test whilst in storage, 
may be preferable to reliance on a calibrant fluid 
which will be used just prior to a test). 

8 

Claims 

1. A disposable cartridge arranged to interface 

to with a host instrument for sensing characteristics of 
fluids; the cartridge comprising a reservoir of 
calibrant fluid, at least one sensor device, a pas- 
sage linking said reservoir to said at least one 
device, means for introducing a fluid for analysis 

is into said passage, means for causing said fluids to 
flow sequentially {in either order) past said at least 
one device, and a closed container, linked to said 
passage, to collect said fluids after they have 
passed said at least one device. 

20 2. A cartridge according to Claim 1 comprising 
electrical edge connector means coupled to said at 
least one device and configured to interface with 
complementary connector means supported by 
said host instrument. 

25 3. A cartridge according to either of Claims 1 
or 2 wherein said closed container includes absor- 
bent material arranged, following contact with either 
of said fluids, to draw a fluid so contacted past said 
at least one device and into said closed container. 

30 4. A cartridge according to any preceding 
claim wherein said passage and the means linking 
said closed container to said at least one device 
comprise a continuous capillary duct. 

5. A cartridge according to any preceding 
35 claim including breachable means for inhibiting 

flow of fluid into said closed container. 

6. A cartridge according to Claim 5 wherein 
said breachable means comprises a plug dispos- 
able in the means linking said at least one device 

40 to said closed container. 

7. A cartridge according to any preceding 
claim wherein said reservoir of calibrant fluid com- 
prises a deformable sac constructed with curved 
surfaces. 

45 8. A cartridge according to any preceding 
claim wherein said means for introducing a fluid for 
analysis includes access means to said passage, 
said means including a rupturabfy sealed aperture. 

9. A sensor arrangement comprising a car- 
50 tridge according to any preceding claim in com- 
bination with a host instrument, the host instrument 
incorporating means to utilise electrical signals de- 
rived from said at least one detector device. 

10. An arrangement according to Claim 9 
55 wherein said host instrument includes means to 

control the temperature of said cartridge when said 
cartridge is placed in interfacing relationship with 
said host instrument. 
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